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BRIEF OF APPELLANTS UNDER 37 C.F.R. §l.l92(c) 

Sir: 

A Notice of Appeal from the action of the Primary Examiner in finally 
rejecting claims 1-1 1 in this application was timely filed on September 22, 2003. 
Please charge Deposit account 50-05 1 0 o f International Business Machines 
Corporation (Yorktown) in the amount of $330.00 (37 C.F.R. 1 . 17(c)) to cover the fee 
for filing this appeal brief. 



REAL PARTY IN INTEREST 
The real party in interest in this appeal is International Business Machines 
Corporation, assignee of the entire interest in the above-identified invention. 
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RELATED APPEALS AND INTERFERENCES 
The appellants, their legal representative and the assignee are presently 
unaware of any appeal or interference which will directly affect ox be directly affected 
by or have a bearing on the Board's decision in this appeal. 



Claims 1-11 have been twice rejected and this rejection is appealed as to all 
claims. Claims 1-10 are in the form originally filed; claim 1 1 was amended in 
response to the fir$t rejection. 

Claim I has been rejected under 35 U.S.C. §103(a) as being unpatentable over 
U.S. Patent No. 6,272,473 to Sandholm in view of U.S. Patent No, 5,974,403 to 
Takriti et al. ("Takriti"). Claims 2 and 3 have been rejected under 35 U.S.C. §103(a) 
as being unpatentable over Sandholm and Takriti as applied to claim 1 7 further in 
view of U.S. Patent No. 6,415,270 to Rackson et al. ("Rackson"). Claims 4 and 6 to 
1 1 have been rejected under 35 U.S.C. § 103(a) as being unpatentable over Sandholm 
in view of U.S. Patent No. 6,321,132 to Dawande et al. ("Dawande") and U.S. Patent 
No- 6,094,645 to Aggarwal et al. ("Aggarwal' 1 ). Claim 5 has been rejected under 35 
U.S.C. §103(a) as being unpatentable over the combination of Sandholm, Dawande, 
and Aggarwal, as applied to claim 4, further in view of Rackson. 

These rejections are the only rejections of record. 



The request for reconsideration filed on June 23, 2003 in response to the 
second and final rejection has been entered. 



The claimed invention is directed to an improved computer implemented 
method for selecting bids in a reverse combinatorial auction. 



STATUS OF THE CLAIMS 



STATUS OF AMENDMENTS 



SUMMARY OF THE INVENTION 
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A reverse auction by a buyer aggregates short term demand for an item across 
multiple manufacturing plants in an effort to increase total transaction size (page2, 
lines 15-17), allowing suppliers to provide all-or-nothing bids for a lot aggregating 
short term demand for the item (page 2, lines 19-20). A reverse auction which allows 
suppliers to exploit cost complementarities for different commodities or locations 
(page 2, lines 20-21) by bundling different items in the auction, where the bid by a 
supplier may include combinations of items but is all-or-nothing with respect to an 
aggregate lot for any particular item (page 7, lines 12-14) is known as a reverse 
combinatorial auction (page 3, lines 2-4). 

The method according to the invention automatically selects the optimal bid 
when commodities are offered in bundles. The method automatically generates an 
algorithm which may be implemented on a computer for solving the cost- 
minimization problem. The auction is run as a procurement auction, where the buyer 
(e.g., a manufacturer) wishes to purchase different items of varying quantities for the 
cheapest overall price. The total quantity of each item is referred to as a lot and is 
treated as an indivisible unit of some weight. Suppliers can bid on combinations of 
items; however, a bid on any item has to be for the entire lot for that item. 

The present invention identifies the optimal solution to the so-called winner 
determination problem for a single-unit reverse combinatorial auction by selecting a 
winning set of bids such that each item is included in at least one winning bid As a 
result, the total cost of procurement is minimized. This problem is a set covering 
problem, which is known to be NP-hard. NP-hard problems are problems that are 
difficult to solve and the amount of effort (in terms of the time required on a 
computer) increases exponentially as the size of the problem (such as number of bids) 
increases. For example, if the number of bids goes from 1 00 to 200, then the time 
required to solve the problem might go from 10 seconds to 100 seconds (not 20 
seconds). 

The claimed invention provides an algorithm for identifying a cost- 
minimizing bid set in a reverse combinatorial auction subject to various business rules 
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for all-or-nothing bundled bids. The claimed invention also provides a method for 
automatically generating this algorithm in a form that can be used with commercial 
Linear Programming/Integer Programming (LP/IP) solvers. In accordance with the 
invention, a computer-implemented formulation is generated by populating a set of 
matrices. Since the matrix is generally sparse, it is represented in a sparse form by 
providing only the non-zero terms. This is done by specifying a large array of non- 
zeros indexed by an integer array that indexes the row number for each non-zero 
entry. Additionally, two column vectors are specified that indicate the column index 
for the non-zero entry. These arrays are automatically generated, and the matrices are 
then automatically generated based on the formulation of the present invention. 
The basic steps for populating these matrices are as follows: 

1 . Given the number of suppliers, N, and the bids Mj for each supplier, the 
number of minimum (S Mift ) and maximum (S max ) winning suppliers. 

2. Identify the number of decision variables as ]T M. 4- N . 



3. Identify the total non-zero entries in the matrix A based an the number of 
items in each bid and the total number of suppliers. 

4. Identify the number of rows in the matrix based on the total number of 
items and suppliers. 

5. For each bid, introduce a column and populate the matrix A with non-zero 
elements with appropriate row and column indices. 

6. For each bid, populate the cost vector c with the bid price. 

7. Call a commercial solver with these matrices as input and invoke the 

solver. 

8. Read the winning bids found by solver. 
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ISSUES 

All the issues in this Appeal are of the same form, namely, whether or not 
particular claims would have been obvious at the time of the invention to one of 
ordinary skill in the art in view of the teachings or suggestions of a combination of 
identified references. Included within this issue are questions of a) whether or not the 
references and the state of the art discernable therefrom lead to an expectation of 
success in achieving the function of the invention in accordance with the subject 
matter of the claims, b) operability of the references for the intended purposes after 
modification as suggested by the Examiner, c) the propriety of the modification of 
references and motivation therefor, d) whether hindsight has been employed by the 
Examiner and e) whether or not a prima facie demonstration of obviousness of any 
claim has been made by the Examiner. 

Issue 1 

Whether or not the Examiner has met his burden of establishing a prima facie 
case of obviousness with regard to claim 1 and then, secondarily, whether claim 1 
would have been obvious at the time of the invention to one of ordinary skill in the art 
in view of the combination of Sandhohn and TakritL 

Issue 2 

Whether or not the Examiner has met his burden of establishing a prima facie 
case of obviousness with regard to claims 2 and 3 and then, secondarily, whether 
claims 2 and 3 would have been obvious at the time of the invention to one of 
ordinary skill in the art in view of the combination of Sandholm, Takriti and Rackson. 

Issue 3 

Whether or not the Examiner has met his burden of establishing & prima facie 
case of obviousness with regard to claims 4 to 1 1 and then, secondarily, whether 
claims 4 to 1 1 would have been obvious at the time of the invention to one of 
ordinary skill in the art in view of The combination of Sandholm, Dawande, Aggarwal, 
and Rackson. 
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GROUPING OF CLAIMS 



Claims 2 and 3 stand or fall together. Claims 4-1 1 stand or fall together. 



ARGUMENT 



The Prior Art 



U.S. Patent No. 6,272,473 to Sandholm 



Sandholm discloses a computer implemented method and data structures for 
solution of problems of the class equivalent to optimal allocation determination in a 
combinatorial auction. Sandholm is responsive to the same general problem as the 
present invention (i,e. how to make an optimal choice among bids in a combinatorial 
auction). In Sandholm' s method, bids are stored in a binary tree which is searched in 
conjunction with a stopmask data structure which allows, in effect, parts of the binary 
tree to be instantly pruned during search and in place. 



Takriti discloses a computer implemented tool for forecasting the spot price of 
electric power in a deregulated market and the amounts of power that may be traded. 
Using generating capacities of multiple utilities, price fluctuations, weather forecasts, 
and transmission variables, the computer implemented tool makes these forecasts at 
different delivery points, providing the decision maker with probabilistic distributions 
for spot prices for trading. This reference is not relevant to the present invention. 

U.S. Patent No. 6,415,270 to Rackson et al. ("Rackson") 
Rackson et al. disclose a multi-auction service system and method for 
replicating an item to be auctioned at a plurality of remote auction services, where the 
multi-auction service detects bids at the plurality of remote auction services for the 
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item in order to replicate the optimal bid at each of the remote auction services such 
that the optimal bid is afforded to a bidder or seller. 

U.S. Patent No. 6,321,132 to Dawande et al. ("Dawande") 
Dawande discloses a computer implemented method to design slabs (the 
manufacturing unit in the steel industry) for production from an order book. The 
method minimizes the number of slabs designed to fulfill an order book. All the 
products are manufactured based on orders instead of being based on a forecast of the 
expected demand. The goal is to minimize the number of slabs needed to be 
manufactured, which for a given order book is equivalent to maximizing the average 
size of the slab. 

U.S. Patent No. 6,094,645 to Aggarwal et al. ("AggarwaT) 
Aggarwal discloses a computer implemented method of online mining of 
inference rules in a large database comprising a preprocessing stage and an online rule 
generation stage. The method taught by Aggarwal is inherently different than the one 
of the claimed invention which relates to identifying a cost minimizing bid set that 
satisfies a given set of business rules. 

As to claim 1 

The Examiner cites col. 1, lines 46 to 65, of Sandholm as disclosing "a 
method for identifying a cost minimizing bid set for reverse combinatorial auctions" 
as described in the preamble of claim 1. The cited passage, together with the 
remainder of the background section, describes the concept of a combinatorial auction 
wherein the auctioneer is attempting to take advantage of "synergies in the 
preferences for combinations of items" (col. 1, lines 47-48). The equivalent objective 
for reverse combinatorial auctions is described in the background section of the 
present invention as "cost complementarities" which allow suppliers to provide lower 
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prices on combinations thereby benefitting the buyer (page 2, line 20, to page 3, line 
1) 

At a formal level, the Examiner then cites support in Sandholm for three of the 
seven elements of claim 1 . First, the Examiner finds in Sandholm' s Bidtree data 
structure (col. 6, lines 18-44) the element of "introducing a decision variable for each 
bid," Second, he cites the background section of Sandholm where it is noted that a 
bidder may or may not have synergistic gains that can be reflected in bids on 
combinations (col. 1, line 65, to col. 2, line 7), He finds that this provides the element 
of "introducing a counting variable to indicate whether bids from a supplier are 
chosen in an optimal bid set." Third, he cites Sandholm's claim 6, element (e) as 
being comparable to the element of "introducing dummy variables to ensure the 
existence of feasible solutions." Sandholm introduces dummy bids into the array of 
bids in storage for all single items for which there are not already bids (col. 16, line 
21). 

These three formal comparisons fail to address the gravamen of the invention, 
and are misplaced. While both Sandholm and the present invention address the same 
or equivalent problems, there is no evidence that their solutions are the same or even 
comparable. On their face, the methods of Sandholm and the present invention 
appear to be quite different and these differences (rather than alleged similarities) 
become evident upon review of the Examiner's argument Sandholm's methodology 
involves storing bids in a binary tree structure and then repeatedly searching that 
structure for candidate allocations of bid sets, wherein successive searches exclude 
items already present in the allocation (col.3, lines 9-20). By contrast, the present 
invention provides a solution methodology that expresses each bid in terms of 
variables and applies constraints modeled in terms of these bid variables. This is a 
mathematical programming based method, which is quite different from Sandholm' s 
tree parsing methodology. 
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This obvious difference is confirmed by review of the comparisons made by 
the Examiner. First, the Examiner uses the Bidtree data structure to infer that 
Sandholm provides for introduction of a decision variable for each bid. But this is 
mistaken, because the decision variable in the present invention is part of formulating 
each bid in terms of variables, and then applying constraints modeled in terms of 
these variables . There is no comparable methodology in Sandholm, and no indication 
of comparable use of a decision variable. Second, and similarly, the Examiner cites 
the background fact in Sandholm that a bidder may or may not have synergistic gains 
that can be reflected in bids on combinations, and infers from this that Sandholm has 
a "counting variable." This also is mistaken, because the counting variable in the 
present invention is used to indicate whether a bid is chosen as an optimal bid set . 
While it is evident in the nature of a combinatorial auction that a bidder may bid on 
one or more combinations and not bid on other combinations (as more particularly 
reflected in Figs. 3a, 6 and 8 of Sandholm), it is not evident that the "counting 
variable" of the present invention is described in Sandholm. At best, the Examiner is 
arguing that a "counting variable" is implicit in the very definition of the problem. 
There is no methodology in Sandholm comparable to the methodology of the present 
invention, and no indication of comparable use of a counting variable. 

Third, the Examiner cites Sandholm 's use of dummy bids as comparable to 
the dummy variables in claim 1 . However, Sandholm's dummy bids are created for 
"all single items for which there are not already bids" and are assigned a price 2ero 
(col. 16, lines 22-23). By contrast, in order to insure a feasible solution, dummy bids 
are introduced in the present invention for each lot, with a price set to K times the 
largest bid price in the auction (page 17, line 20 to page 1 8, line 9). In particular, the 
dummy bids "are added to the integer programming formulation for the demand cover 
constraints" (page 1 8, lines 1 -2). Given the above described differences in 
methodology between Sandholm and the present invention, and in particular the lack 
in Sandholm of any teaching of a mathematical programming based method, there is 
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no basis for the Examiner's assumption that the use of dummy variables in the present 
invention is comparable to the use made of dummy bids in Sandholm. It should be 
noted that both Sandholm and the present invention provide methodologies 
responsive to the same problem, and it is unsurprising that elements of a common 
problem space find some form of expression in differing solution methodologies. The 
problem space is NP-hard, and both Sandholm and the present invention seek a more 
efficient methodology. Merely because the cat has been skinned one way does not 
mean other methods of skinning the cat are thereby made obvious. 

The Examiner states that "Sandholm fails to teach modeling demand 
constraints for each item using the bid variables", and further that "Sandholm fails to 
disclose modeling minimum and maximum numbers of suppliers based on the 
counting variables." For these two steps, the Examiner relies on the patent to Takriti. 
The Examiner cites coL 3, line 29, to coL 4, line 1 1, and coL 9, lines 29 et seq., of 
Takriti as teaching "a tool for forecasting the spot-market prices of electrical power 
and trading transactions at different delivery points using statistical modeling demand 
constraints to manage risk more effectively and determine electrical cost 
minimizat ion", and concludes that since (t Sandholm contemplates a reverse 
combinatorial auction wherein a minimized cost is desirable", it would have been 
obvious **to integrate the modeling of command constraints, as taught by Takriti to 
provide the bidders an alternative means to provide optimal allocation in 
combinatorial auction." It is not clear what the Examiner has in mind in this 
modification of Sandholm but it should be observed that (1) Takriti are solving a 
totally different problem than that solved by Sandholm, to wit, forecasting spot price 
of electric power, and (2) the claimed invention is to a process performed by the 
buyer, not the bidders. There appears to be no reasonable basis in the evidence for the 
modification proposed by the Examiner and, in any case, the modification would not 
result in th claimed invention. 
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The method taught by Takriti is not relevant to the claimed invention. The 
Takriti method cannot be combined with a set covering model to generate a useful 
model bid evaluation - a fundamental reworking of the set covering model to 
incorporate business constraints is required. This reworking is not obvious from the 
combination of Takriti with Sandholm. Note that Takriti at column 9, lines 49 et seq., 
provides a method for sampling the uncertainty in price distributions and does not 
allow for the introduction of constraints on the number of winning suppliers. 
Similarly, the introduction of timestamps is novel since it requires the solution of a 
multi-objective problem that requires goal programming for which neither Sandholm 
nor Takriti can be adapted. 

As to claims 2 and 3 

The method according to the claimed invention is unique in its ability to return 
solutions in real time and can be incorporated into an iterative format. This is not 
taught by Rackson, which provides a method for managing bids at multiple remote 
auctions. This is different from the claimed invention which refers to a single auction 
but provides a method for real time bid evaluation for an iterative multi-round format. 

As to claim 4-11 

The Examiner further states that "Sandholm fails to disclose adding 
predetermined business rules as a constraint to the set-covering formulation", and 
cites Dawande as teaching "a set of 'compatibility conditions' That are used in the set- 
covering formulation as constraints" but the Examiner fails to point out where this is 
taught by Dawande or what its relevance is. Dawande teaches a method for 
modifying the set covering model to include a set of compatibility conditions that are 
related to packing multiple items into a set. These compatibility constraints are based 
on whether members of a set are compatible with each other. These conditions are 
completely different from the business rules introduced in the claimed invention 
which relate to the cardinality of the set and hence lead to a fundamentally different 
mathematical modeL The method of Dawande cannot be adopted in any 
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straightforward manner to model the business as shown in the claimed invention. As 
noted above, the method taught by Sandholm is unusable for mathematical 
programming based optimization models and caimot be adapted to incorporate new 
constraints. 

As to all claims 

The Examiner asserts that the Applicants have not considered the combination 
of references but rather have attacked them separately. This is incorrect. Further, the 
Examiner asserts that the argument presented by the Applicants evaluated the specific 
disclosures of the references rather than what these disclosures would suggest to one 
skilled in the art. This is also incorrect. 

In support of his argument the Examiner cites the unpublished Tri-Tronics 
case which in turn cites In re Merck, 23 1 USPQ 375 (CAFC 1986). In Tri-Tronics, 
the court said 

'Tri-Tronics does not seriously challenge the suggestions of the combinations 
of the prior ait or the secondary considerations. Rather, Tri-Tronics limits its 
analysis to each piece of prior art individually, asserting in conclusory fashion 
that each reference is 'cumulative* over the previous reference." Tri-Tronics^ 
at 1392. 

The argument of the Applicants does no such thing. Each argument links one 
reference to the other, explaining in detail why the combination suggested by the 
Examiner would not be suggested to one skilled in the art and would not work even if 
pursued, absent impermissible hindsight. In particular, specifically contrary to the 
Examiner's assertion, the Applicant's argument with respect to the Takriti reference is 
explicitly tied to the set covering model used by the Sandholm reference. The 
Examiner has simply mis-characterized the Applicants' argument The Merck case 
merely states the general proposition that references cannot be read in isolation. Since 
the Applicants have not read the references in isolation, as summarized above and 
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repeated in detail below, the Examiner's citation to Merck is inapposite. It is 

submitted that no prima facie showing of obviousness has been made. 

The Applicants have carefully reviewed the application, the references cited 

by the Examiner, and the analysis presented by the Examiner. However, while the 

Examiner's Statements of basic principles for examination of references is correct the 

Examiner* s argument is inapposite. It is addressed to common errors that may be 

made by those seeking patent protection, but were not in fact made by the Applicants, 

Further, these same basic principles are equally subject to errors on the side of the 

Examiner. In particular, not only must the references be considered as a whole but 

they must be considered without the benefit of impermissible hindsight provided by 

the claimed invention. Further, the references must suggest the desirability of making 

the combination and - from the viewpoint of one skilled in the art without the benefit 

of hindsight - there must be a reasonable expectation of success. Only if these 

conditions are satisfied can a conclusion of obviousness be justified. MPEP 214L 

There must be independent evidence to support the conclusion to combine different 

references. Smith Industries Medical Systems Inc. V. Vital Signs Inc. , 5 1 USPQ2d 

1415, 1421 (CAFC 1999). Nowhere has the Examiner pointed to such evidence. 

Analysis, in the form of a mis-characterization of Applicants 5 argument, is no 

substitute for evidence. In re Lee, 61 USPQ2d 1430, 1435 (CAFC 2002). The 

Examiner's reliance upon In re Bozek, 416 F.2d 1385, 163 USPQ 545 (CCPA 1969) 

for a contrary analysis is misplaced: 

u Nor does Bozek, after thirty-two years of isolation, outweigh dozens of 
rulings of the Federal Circuit and the Court of Customs and Patent Appeals 
that determination of patentability must be based on evidence." In re Lee, 
op.cit. 

The burden of establishing a prima facie case of obviousness is upon the 
Examiner, Absent an argument that adduces evidence - currently absent - that one 
skilled in the art at the time of the invention would have seen in the combination both 
a desirability of making the combination and a reasonable probability of success, a 
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prima facie case has not been established. Bluntly put, there is no evidence to support 
the Examiner's pro forma assertion that one skilled in the art would have seen in the 
Sandholm/Takriti combination (as to claim 1) or the Sandholxn/Takriti/Rackson 
combination (as to claims 2 and 3) or the Sandholm/Dawande/Agganval/Rackson 
combination (as to claims 4-1 1) a path to the present invention. Quite the contrary is 
evident on the record. 



CONCLUSION 



La summary, it is respectfully submitted that the claimed subject matter cannot 
properly be considered to be obvious based on the teachings of Sandholm, Takriti, 
Rackson, Dawande and Aggarwal or the level of ordinary skill in the art determinable 
therefrom. The primary difficulty with the Examiner's obviousness argument is that 
the Examiner relies primarily on the Sandholm reference, and Sandholm adopts a very 
different methodology for solving the problem of selecting winning bids in a reverse 
combinatorial auction. Each of the elements of the present invention are defined in 
terms of a methodology so distinct from that employed by Sandholm that the 
Examiner's effort to find comparable elements in Sandholm has lost the forest for the 
trees. In the claimed invention, the elements arc connected together, one to the other, 
so as to describe and claim the methodology of the invention. But it is clear that the 
only connection between this methodology and that of Sandholm is the common 
problem space, which does not preclude patentably distinct solution methodologies. 
Because of the distinctness of the methodologies, Sandholm provides an inadequate 
predicate for an element by element comparison. Consequently, the Examiner's 
argument is an incomplete patchwork. Of the seven elements in claim I, for example, 
three are addressed (two in highly implicit form), two are not addressed at all, and two 
are alleged to be provided by Takriti. The Rackson, Dawande and Aggarwal 
references are similarly unhelpful in overcoming the weakness of the Sandholm 
predicate with respect to claims 2-11. Given the fundamental distinctiveness between 
the methodologies of Sandholm and the present invention, it would be difficult to 
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argue a probability of success in reaching the present invention by combining the 
teachings of disconnected parts drawn from other references with hardly less 
disconnected parts drawn from Sandholm itself, and the Examiner may be forgiven 
for not even attempting such an argument. Even hindsight is not sufficient to patch 
together the present invention from these disconnected parts. A sensible argument for 
obviousness would require a more pertinent predicate than Sandholm. 

Therefore, it is respectfully submitted, as demonstrated above, that the prior 
art references relied upon by the Examiner do not contain the teachings or suggestions 
the Examiner attributes to them and do not provide evidence of a level of ordinary 
skill in the art which would support the conclusion of obviousness that the examiner 
has reached. Furthermore, it is submitted that the weakness of the Sandholm 
predicate precludes a prima facie demonstration of obviousness of any claim in the 
application. 

In view of the foregoing, it is respectfully submitted that the final rejection of 
claims 1-11 based on Sandholm and any combination of Takriti, Rackson, Dawande 
and Aggarwal is in error. Accordingly, reversal of the final rejection is respectfully 
requested. 



Respectfully submitted, 




Clyde R Christofferson 

Reg. 34,138 

Attorney for Applicants 



Whitham, Curtis, & Christofferson, PC. 
1 1491 Sunset Hills Road, Suite 340 
Reston, VA 20190 
703-787-9400 
703-787-7557 (fax) 



Customer No. 30743 
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APPENDIX 



THE CLAIMS ON APPEAL 



1 
2 
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The claims on appeal are as follows 

1 . (original) A method for identifying a cost-minirnizing bid set for reverse 
combinatorial auctions where all-or-nothing bids are allowed, said method 
comprising: 

introducing a decision variable for each bid; 

introducing a counting variable to indicate whether bids from a 
supplier are chosen in an optimal bid set; 

modeling demand constraints for each item using the bid variables; 

modeling minimum and maximum numbers of suppliers based on the 
counting variables; 

introducing dummy variables to ensure existence of feasible solutions; 

for a given cost, formulating an objective of choosing bids that arrive 
early based on an additional timestamped objective with the given cost level 
as a constraint; and 

introducing price modifications to handle the formulated objective of 
choosing bids that arrive early. 

2. (original) The method of claim 1, wherein the auction is a single-round 
auction. 

3. (original) The method of claim 1, wherein the auction is a multiple-round 
auction. 
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1 4. (original) A method for implementing a reverse combinatorial auction in 

2 which items of varying quantities are purchased, comprising: 

3 (a) defining one or more parameters for the auction; 

4 (b) accepting bids for a plurality of items in the auction; 

5 (c) creating a set-covering formulation from said bids; 

6 (d) adding predetermined business rules as a constraint to the set- 

7 covering formulation; 

8 (e) automatically generating a computer-implemented 

9 representation of the set-covering formulation as constrained by said business 

10 rules; and 

1 1 (f) determining a cost-minimizing bid set based on an 

1 2 implementation of the computer-implemented representation. 

1 5. (original) The method of claim 4, wherein said parameters include 

2 information identifying the auction as at least one of the following: a single- 

3 round or multiple-round auction; an open-cry or sealed-bid auction; an auction 

4 with or without reservation; and potential suppliers. • 

1 6. (original) The method of claim 4, wherein step (e) includes: 

2 creating a constraint matrix corresponding to the set-covering 

3 formulation; 

4 determining a size of and a number of non-zero entries in the 

5 constraint matrix based on said one or more parameters; 

6 modifying the size of the constraint matrix to account for dummy bids 

7 added to the set-covering formulation; 

8 creating an array for said constraint matrix; and 

9 populating the array based on the set-covering formulation. 
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1 7. (original) The method of claim 6, wherein said step of determining non- 

2 zero entries in said constraint matrix includes: 

3 defining respective indexes for said suppliers and a number of bids for 

4 each of said suppliers; 

5 generating an item vector for each of said bids; 

6 determining a number of item$ in each item vector; 

7 adding the number of items in each item vector to a count of non-zero 

8 entries for each bid of each of said suppliers; 

9 for each of said suppliers, increasing the count by a predetermined 

1 0 number to account for counting variables; and 

1 1 updating the count to add non-zeros for the dummy variables. 

1 8. (original) The method of claim 6 7 wherein said step of creating a 

2 constraint matrix includes: 

3 initializing a supplier index, a non-zero count variable, and a column 

4 count variable; 

5 acquiring information corresponding to a first supplier bid; 

6 acquiring an item vector for the first supplier bid; 

7 updating an initial objective value for a decision variable; 

8 for each non-zero item in an item vector, introducing a non-zero entry 

9 in the constraint matrix; 

10 for each bid, add two non-zero entries for a min/max quantity 

1 1 constraint; and 

1 2 adding the non-zero entries for the counting variables. 

1 9. (original) The method of claim 8, wherein said step of adding non-zero 

2 entries includes: 
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introducing a non-zero entry for a minimum quantity constraint and a 
maximum quantity constraint; 

adding a non-zero entry for a minimum number of suppliers constaint; 

and 

adding non-zeros associated with a dummy variable. 

10. (original) The method of claim 4, further comprising: 

populating arrays associated with coristraints in accordance with steps 
that include: 

initializing an index for items and suppliers; 

defining lower and upper bounds for each of a plurality of demand 
constraints; 

defining the lower and upper bounds for a min/max quantity 
constraint; and 

defining lower and upper bounds for a minimum number and a 
maximum number of supplier constraints. 

11. (previously amended) The method of claim 4, wherein step (f) is 
performed by a linear programming/integer programming (LP/EP) solver. 
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